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(54) System, method and computer program product for support of bearer path services in a 
distributed control network 



(57) A packet data network call has both a call sig- 
naling path 230 and a bearer path 220. The call signaling 
path 230 handles call control data necessary to setup, 
connect and process a call. The bearer path 220 is the 
actual voice data connection over which a conversation 
may take place. For many services the call signaling 
path 230 must be able to tap into the bearer path 220 in 
order to detect specific events. However, the bearer 
path 220 may only be accessed at specific points by 
specific nodes. In some cases MGC 210B has no con- 



trol over the call other than as a signaling bridge be- 
tween MGC 210A and MGC 210C. The present inven- 
tion provides the intermediate MGC 210B with H.248 
control reach through capability to a media gateway in 
the bearer path 220. One implementation is H.248 
based in which messaging is modified so that a call con- 
trol message requests an H.248 link to a specific gate- 
way. Another implementation is ISUP based in which H. 
248 capabilities are added to ISUP based call control 
messages. 
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Description 

[0001 ] The present invention relates generally to pro- 
viding H.248 protocol capabilities for a media gateway 
(MG) to other media gateway controllers (MGCs) in ad- 
dition to the media gateway controller that owns the me- 
dia gateway. 

[0002] In the architecture defined by the Media Gate- 
way Control (MEGACO) IETF Working Group, a typical 
H.248 model comprises media gateways (MGs) focus- 
ing on media translation and media gateway controllers 
(MGCs) focusing on call signaling and call processing 
functions. Currently, media gateways are controlled by 
and associated with a single media gateway controller. 
[0003] Voice-over IP (VoIP) calls, sometimes referred 
to as Internet telephony, have both a call signaling path 
and a bearer path. The call signaling path transfers call 
control data necessary to setup, connect and process a 
call. The bearer path is the actual voice data connection 
over which a conversation may take place. For many 
services call processing functions must be able to tap 
into the bearer path in order to detect specific events. 
However, the bearer path may only be accessed at spe- 
cific points by specific nodes. In a typical VoIP call it is 
possible that several media gateway controllers are 
linked in the call signaling path while only two media 
gateways are in the bearer path. A media gateway port 
may have only one associated media gateway control- 
ler. Thus, if there are more media gateway controllers 
involved in a VoIP call than media gateways some of the 
media gateway controllers will not have access to bear- 
er path event information normally provided by the MGC 
to MG protocol. 

[0004] An embodiment of the present invention pro- 
vides intermediate media gateway controllers with H. 
248 control reach through capability to a media gateway 
in the bearer path. Providing such capability attempts to 
eliminate the need to haul bearer paths unnecessarily 
to specific nodes just to monitor for DTMF tones or other 
bearer path information including detection of facsimile 
or data modem communications. By leaving the bearer 
path alone and providing H.248 control reach through 
capability to other media gateway controllers, the net- 
work operates more efficiently. 
[0005] In accordance with a first embodiment of the 
invention is a method of providing the H.248 capabilities 
of a media gateway that is serving as one endpoint of a 
bearer path to a foreign media gateway controller for the 
purpose of providing bearer path access to the foreign 
media gateway controller. In typical call setup messag- 
ing, an answer message is modified to include a param- 
eter requesting H.248 protocol capability. The owning 
media gateway controller sends a call control message 
to the foreign media gateway controller providing data 
pertaining to the media gateway. Using this data, an H. 
248 connection between the foreign media gateway 
controller and the media gateway is opened. The foreign 
media gateway controller can then monitor the bearer 



path associated with the media gateway. 
[0006] In accordance with a second embodiment of 
the invention is a method of providing the H.248 capa- 
bilities of a media gateway that is serving as one end- 

s point of a bearer path to a foreign media gateway con- 
troller for the purpose of providing bearer path access 
to the foreign media gateway controller. A call control 
message is sent from the foreign media gateway con- 
troller to the owning media gateway controller which 

io contains a parameter requesting notification of a specif- 
ic event if the specific event should occur in the bearer 
path. The owning media gateway controller sends a re- 
quest message to the media gateway which indicates 
the specific event of interest. When the requested event 

'5 is detected., the media gateway sends a message indi- 
cating detection of the specific event to its owning media 
gateway controller. The owning media gateway control- 
ler then sends a call control message containing a pa- 
rameter indicating detection of the specific event to the 

20 foreign media gateway controller. This implementation 
has the advantage of permitting the owning media gate- 
way controller to act on the event before informing the 
foreign media gateway controller. This action might in- 
clude deciding not to inform the foreign media gateway 

25 controller, to disconnect the call controlled via the for- 
eign media gateway controller, or other actions. 
[0007] An additional embodiment of the present in- 
vention is used to manipulate the bearer stream path for 
a remote media gateway. This is required to support 

30 changes of the near end connection endpoint address 
for the execution of services such as credit card, advice 
of charge, etc. 

[0008] According to an aspect of the present invention 
there is provided a method of providing control over a 

35 media gateway under the direct control of a first media 
gateway controller to a second media gateway control- 
ler in wh ich control is provided via extensions of call con- 
trol messages, said method comprising sending a call 
control message from said first media gateway control- 

40 |er to said second media gateway controller, said call 
control message containing an extension for establish- 
ing a control link between said second media gateway 
controller and said media gateway. 
[0009] According to another aspect of the present in- 

45 vention there is provided a method of providing control 
over a media gateway under the direct control of a first 
media gateway controller to a second media gateway 
controller in which control is provided via extensions of 
call control messages, said method comprising in said 

so second media gateway controller, receiving a call con- 
trol message from said first media gateway controller, 
said call control message containing an extension for 
establishing a control link between said second media 
gateway controller and said media gateway. 

55 [001 0] According to another aspect of the present in- 
vention there is provided a method of providing control 
over a media gateway under the direct control of a first 
media gateway controller to a second media gateway 
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controller in which control is provided via extensions of 
call control messages, said method comprising sending 
from said second media gateway controller a call control 
message to said first media gateway controller in which 
the call control message contains an extension that in- 
dicates a specific action said second media gateway 
controller requests said media gateway to perform. 
[0011] According to another aspect of the present in- 
vention there is provided a method of providing control 
over a media gateway under the direct control of a first 
media gateway controller to a second media gateway 
controller in which control is provided via extensions of 
call control messages, said method comprising receiv- 
ing from said second media gateway controller a call 
control message into said first media gateway controller 
in which the call control message contains an extension 
that indicates a specific action said second media gate- 
way controller requests said media gateway to perform. 
[0012] According to another aspect of the present in- 
vention there is provided a method of providing control 
over a media gateway under the direct control of a first 
media gateway controller to a second media gateway 
controller in which control is provided via establishing a 
control protocol link between said second media gate- 
way controller and said media gateway, said method 
comprising receiving a request from said second media 
gateway controller for a control link and supporting re- 
quests on said control link. 

[0013] According to a further aspect of the present in- 
vention there is provided computer program product for 
providing control over a media gateway under the direct 
control of a first media gateway controller to a second 
media gateway controller in which control is provided 
via extensions of call control messages, the computer 
program product having a medium with a computer pro- 
gram embodied thereon, the computer program product 
comprising computer program code for sending a call 
control message from said first media gateway control- 
ler to said second media gateway controller, said call 
control message containing an extension for establish- 
ing a control link between said second media gateway 
controller and said media gateway. 
[001 4] According to a further aspect of the present in- 
vention there is provided a computer program product 
for providing control over a media gateway under the 
direct control of a first media gateway controllerto a sec- 
ond media gateway controller in which control is provid- 
ed via extensions of call control messages, the compu- 
ter program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising computer program code for receiv- 
ing, in said second media gateway controller, a call con- 
trol message from said first media gateway controller, 
said call control message containing an extension for 
establishing a control link between said second media 
gateway controller and said media gateway. 
[0015] According to another aspect of the present in- 
vention there is provided a computer program product 



for providing control over a media gateway under the 
direct control of a first media gateway controllerto a sec- 
ond media gateway controller in which control is provid- 
ed via extensions of call control messages, the compu- 

s ter program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising computer program code for sending 
from said second media gateway controlleracall control 
message to said first media gateway controller in which 

10 the call control message contains an extension that in- 
dicates a specific action said second media gateway 
controller requests said media gateway to perform. 
[0016] According to another aspect of the present in- 
vention there is provided a computer program product 

's for providing control over a media gateway under the 
direct control of a first media gateway controller to a sec- 
ond media gateway controller in which control is provid- 
ed via extensions of call control messages, the compu- 
ter program product having a medium with a computer 

20 program embodied thereon, the computer program 
product comprising computer program code for receiv- 
ing from said second media gateway controller a call 
control message into said first media gateway controller 
in which the call control message contains an extension 

25 that indicates a specific action said second media gate- 
way controller requests said media gateway to perform. 
[0017] According to another aspect of the present in- 
vention there is provided a computer program product 
for providing control over a media gateway under the 

30 direct control of a first media gateway controller to a sec- 
ond media gateway controller in which control is provid- 
ed via extensions of call control messages, the compu- 
ter program product having a medium with a computer 
program embodied thereon, the computer program 

35 product comprising computer program code for receiv- 
ing a request from said second media gateway control- 
ler for a control link and supporting requests on said con- 
trol link. 

[0018] According to another aspect of the present in- 
40 vention there is provided afirst media gateway controller 
for providing control over a media gateway under the 
direct control of a second media gateway controller in 
which control is provided via extensions of call control 
messages, said first media gateway controller compris- 
es ing means for sending a call control message to said 
second media gateway controller, said call control mes- 
sage containing an extension for establishing a control 
link between said second media gateway controller and 
said media gateway. 
so [0019] According to another aspect of the present in- 
vention there is provided afirst media gateway controller 
for providing control over a media gateway under the 
direct control of a second media gateway controller in 
which control is provided via extensions of call control 
55 messages, said first media gateway controller compris- 
ing means for receiving from said second media gate- 
way controller a call control message in which the call 
control message contains an extension that indicates a 
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specific action said second media gateway controller re- 
quests said media gateway to perform. 
[0020] Other aspects and features of the present in- 
vention will become apparent to those ordinarily skilled 
in the art upon review of the following description of spe- 
cific embodiments of the invention in conjunction with 
the accompanying figures. 

[0021 ] Exemplary embodiments of the present inven- 
tion will now be described with reference to the accom- 
panying drawings, in which: 

FIGURE 1 is a typical network embodiment of a Me- 
dia Gateway Control (MEGACO) architecture illus- 
trating the call signaling path and bearer path of a 
packet data network call. 

FIGURE 2 is a preferred network embodiment of a 
Media Gateway Control (MEGACO) architecture in 
which more than one media gateway controller is 
employed. 

FIGURE 3 is a message diagram illustrating typical 
messaging used to initiate and setup a packet data 
network call. 

FIGURE 4 is an exemplary message diagram illus- 
trating H.248 based enhanced media gateway con- 
troller functionality. 

FIGURE 5 is an exemplary message diagram illus- 
trating ISUP based enhanced media gateway con- 
troller functionality. 

FIGURE 6 is an exemplary network diagram illus- 
trating a media gateway controller redirecting an 
audio stream from a remote media gateway. 

[0022] One aspect of the H.24B Protocol is to control 
media gateways (MGs) for data packet networks utiliz- 
ing call control elements and intelligence external to the 
media gateways. The external call control elements are 
generally referred to as media gateway controllers 
(MGCs). This includes, but is not limited to, voice over 
IP and voice over ATM media gateways. 
[0023] A media gateway (MG) in a packet telephony 
system is a network element that provides conversion 
between the audio signals carried on standard switched 
circuit networks and data packets carried over the Inter- 
net or over other packet data networks. H.248 assumes 
that the media gateway controllers will coordinate 
among themselves to send coherent commands to the 
media gateways under their control. As such, H.248 
does not define a mechanism for coordinating media 
gateway controllers. H.248 is, in essence, a master/ 
slave protocol, where the media gateways are expected 
to execute commands sent by the media gateway con- 
trollers and report events for use by the media gateway 
controller. H.248 further assumes a connection model 
where the basic constructs are endpoints and connec- 
tions. Endpoints are sources or sinks of data and may 
be physical or virtual. 

[0024] One example of a physical endpoint is an in- 
terface on a media gateway that terminates a trunk con- 



nected to a PSTN switch (e.g., Class 5, Class 4, etc.). 
A media gateway that terminates trunks is called a trunk 
gateway. Another example of a physical endpoint is an 
interface on a media gateway that terminates an analog 

s POTS (Plain Old Telephone Service) connection to a 
phone, key system, PBX, etc. A media gateway that ter- 
minates residential POTS lines (to phones) is called a 
residential POTS gateway or a loop access gateway. An 
example of a virtual endpoint is an audio source in an 

10 audio-contentserver. Creation of physical endpoints en- 
tails hardware installation, while creation of virtual end- 
points can be done by software. 
[0025] H.248 is designed as an internal protocol with- 
in a distributed system that appears to the outside as a 

'5 single media gateway. The model is composed of a me- 
dia gateway controller, that may or may not be distrib- 
uted over several computer platforms, and of a set of 
media gateways. In a typical configuration, the distrib- 
uted gateway system will interface on one side with one 

20 or more telephony (i.e. circuit) switches, and on the oth- 
er side with H.323 or SIP conformant systems. 
[0026] In the H.248 model, the media gateways focus 
on the audio signal translation function, while the media 
gateway controllers handle the call signaling and call 

25 processing functions. As a result, the media gateway 
controller implements the "signaling" layers of the H.323 
standard, and presents itself as an "H.323 Gatekeeper" 
or as one or more "H.323 Endpoints" to the H.323 sys- 
tems. 

so [0027] The media gateway control interface functions 
provide for connection control and endpoint control. 
Both use the same system model and the same naming 
conventions. 

[0028] H.248 assumes a connection model where the 
35 basic constructs are endpoints and connections. Con- 
nections are grouped in calls. One or more connections 
can belong to one call. Connections and calls are set up 
at the initiative of one or several media gateway control- 
lers in which each media gateway controller operates 
40 on the data received from the previous media gateway 
controller in a serial fashion. 

[0029] Connections may be either point-to-point or 
multi-point. A point-to-point connection is an association 
between two endpoints with the purpose of transmitting 
45 data between these endpoints. Once this association is 
established for both endpoints, data transfer between 
these endpoints can take place. A multi-point connec- 
tion is established by connecting the endpoint to a multi- 
point session. 

so [0030] Connections can be established over several 
types of bearer path networks including transmission of 
audio packets using RTP and UDP over an IP network; 
transmission of audio packets using AAL2, or another 
adaptation layer, over an ATM network; and transmis- 

55 sion of packets over an internal connection, for example 
the TDM backplane orthe interconnection bus of a gate- 
way (this is used, in particular, for "hairpin" connections, 
connections that terminate in a gateway but are imme- 
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diately re-routed over the telephone network). 
[0031] FIGURE 1 illustrates a typical Media Gateway 
Control (MEGACO) network architecture in which a sin- 
gle media gateway controller 110 is utilized to control a 
call between a pair of media gateways 120A, 120B. In 
this example, the calling endpoints are switches 130A, 
130B within the public switching telephone network 
(PSTN) 140. The switches 130A, 130B are connected 
to actual telephones which are not shown. A call sign- 
aling path (shown as a dotted line) is responsible for 
transferring call control data necessary to setup, con- 
nect and process a call. The call signaling path ru ns from 
one endpoint (switch 130A) within the PSTN 140 into a 
signaling gateway 150 linked to a packet data network 
160 (e.g., the Internet) into media gateway controller 
110 and then back down to the other endpoint (switch 
130B) via packet data network 160 and signaling gate- 
way 150 to the PSTN 140. 

[0032] The bearer path is the actual voice/data con- 
nection over which a conversation may take place. It al- 
so runs from PSTN switch endpoint 130A to PSTN 
switch endpoint 130B. However, its route is different 
from the call signaling path. The bearer path leaves 
PSTN switch endpoint 130A and enters a media gate- 
way 120A linked to packet data network 160 which is 
linked to a second media gateway 1 20B. Media gateway 
120B then relays the bearer path to PSTN switch end- 
point 130B. Media gateway controller 110 controls me- 
dia gateways 120A, 120B. To do so, however, requires 
a media gateway control protocol link between media 
gateway controller 110 and each media gateway 120A, 
120B. This link is illustrated in FIGURE 1 as a bold line 
that connects media gateway controller 1 10 to each me- 
dia gateway 120A, 120B via packet data network 160. 
[0033] Thus, media gateway controller 110 has bear- 
er path access to each media gateway 120A, 120B via 
the media gateway control protocol link. Bearer path ac- 
cess is needed in order to detect specific events. Once 
a specific event is detected media gateway controller 
can issue call control commands or instructions to each 
endpoint 130A, 130B via the call signaling path. 
[0034] A problem occurs on a more complex call that 
needs to employ more than one media gateway control- 
ler in orderto set up a connection between a pair of me- 
dia gateways wherein at least one of the media gateway 
controllers does not have direct access to the bearer 
path. FIGURE 2 illustrates an example of this problem 
in which multiple media gateway controllers are imple- 
mented in a Media Gateway Control (MEGACO) net- 
work architecture. 

[0035] Consider FIGURE 2, in which an exemplary 
network has three media gateway controllers (MGCs) 
210A, 210B, 210C where only the first 210A and last 
21 0C media gateway controller have associated media 
gateways (MGs) with access to the bearer path 220 for 
a specific call. This call has both a call signaling path 
230 and a bearer path 220. For many services the call 
signaling path 230 must be able to tap into the bearer 



8 

path 220 in orderto detect specif ic events. However, the 
bearer path 220 may only be accessed at specific points 
by specific nodes. In the illustration of FIGURE 2 it is 
evident that media gateway controller (MGC) 21 OA can 

s access bearer path 220 via its associated media gate- 
way (MG) 240A and media gateway controller (MGC) 
21 0C can access bearer path 220 via its associated me- 
dia gateway (MG) 240C. Media gateway controller 
(MGC) 210B has no associated media gateway within 

10 bearer path 220. As a consequence it does not have 
direct access to bearer path 220 and cannot monitor 
bearer path 220 forthe detection of events. In essence, 
MGC 21 0B can act as a bridge between MGC 21 OA and 
MGC 210C, but cannot provide services requiring 

'5 knowledge of events occurring in bearer path 220 such 
as channel associated signaling. Existing PSTN servic- 
es such as calling card calls require detection of inband 
tone for entry of a credit card number. The present in- 
vention provides the ability to implementthis service and 

20 others requiring similar capabilities at MGC 21 0B. 
[0036] The present invention provides the intermedi- 
ate MGC 210B with H.248 control reach through capa- 
bility to a media gateway 240A or 240C in bearer path 
220. Providing such capability eliminates the need to 

25 haul bearer paths unnecessarily to specific nodes just 
to monitor for DTMF tones. By leaving the bearer path 
alone and providing H.248 control reach through capa- 
bility to other media gateway controllers, the network op- 
erates more efficiently. 

so [0037] FIGURE 3 is a message diagram illustrating 
typical messaging used to initiate a call. In this example, 
the media gateway is a line access gateway. It is pre- 
sumed that the initializations process for an H.248 me- 
dia gateway has already been successful. The media 

35 gateway (MG 1 ) sends an off-hook message to a first 
media gateway controller (MGC 1). MGC 1 responds 
with a dialtone and a get digits message. MG 1 then col- 
lects and returns a set of requested digits to MGC 1 . For 
this example, the communications among MGCs is il- 

40 lustrated using ISUP message names. MGC 1 then 
sends an initial address message (IAM) to MGC 2, con- 
taining the address of MG 1 to be used for the bearer 
path. MGC 2 forwards the IAM to MGC 3. MGC 3 then 
sends a create connection message to a second media 

45 gateway (MG 2) in order to complete a call signaling 
path between MG 1 and MG 2. Once a connection is 
established, MGC 3 forwards the IAM to a PSTN switch, 
for instance. Further messaging between the PSTN 
switch and the end terminal device (phone) is not de- 

so scribed as it is standard, well known in the art, and out- 
side the scope of the present invention. Once an answer 
message is received into the PSTN switch from an end 
terminal device, the PSTN switch relays the answer 
message (ANM) back to MGC 3 for the connection es- 

55 tablished by MG 2. The ANM is propagated from MGC 
3 to MGC 2 to MGC 1 . Once the ANM is received into 
MGC 1 , a create connection message is sent from MGC 
1 to MG 1 establishing a communications bearer path 
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between the media gateways. This allows voice data to 
be exchanged between the media gateways (i .e. , a con- 
versation can ensue). Thus, the call signaling path is 
routed through the MGCs while the bearer path is a di- 
rect connection between the media gateways. 
[0038] FIGURES 4 & 5 are exemplary message dia- 
grams of a specific scenario in which MGC 2 needs to 
know when the calling party has performed a specific 
event, namely pressing the pound (#) key. This event 
may be associated with, for instance, re-origination 
services in which the calling party does not hang up the 
phone in order to place another call after completing a 
previous call. This is a common occurrence for those 
who make calling card calls and do not wish to key in 
user information in order to place each call. Rather, the 
necessary data is keyed in forthe first call and the calling 
party merely presses the pound (#) key for each addi- 
tional call. This is termed re-origination. 
[0039] FIGURE 4 illustrates the'above described ex- 
ample of detecting a pound (#) key implemented using 
H.248 based messaging. The premise of H.248 based 
messaging is to modify the answer message (ANM) il- 
lustrated in FIGURE 3 to request an H.248 link between 
MGC 2 and MG 1 . It is to be noted that the messaging 
illustrated in FIGURE 4 occurs after the messaging that 
has occurred in FIGURE 3. At this point, MGC 1 sends 
a call control message to MGC 2 containing the H.248 
address of MG 1 to be monitored as well as a security 
token. MGC 2 then responds by creating an H.248 con- 
nection with MG 1 using the address data just obtained. 
MG 1 responds with an acknowledgment back to MGC 
2 indicating that an H.248 connection has been estab- 
lished. Once the H.248 connection is established, MGC 
2 can then monitor the bearer path for specific events. 
When the pound (#) key is depressed at the far end and 
is detected by MG 1 , it sends a pou nd (#) detected event 
message back to MGC 2. MGC 2 can now act accord- 
ingly to the detected event. When the call is disconnect- 
ed, the H.248 connection is closed. Thus, MGC 2 has 
been provided reach through capability to a media gate- 
way not directly under its control. 
[0040] It should be noted that the above example only 
enables MGC 2 to utilize ingress gateway MG 1 capa- 
bilities. One ordinarily skilled in the art would recognize 
that the same technique can be applied to the IAM or 
other ISUP messages such as a call control message, 
to permit greater flexibility. The extensions include sup- 
portfor access to the egress gateway as well as request- 
ing gateway event notification after the call has already 
been established. 

[0041] FIGURE 5 illustrates the above described ex- 
ample of detecting a pound (#) key implemented using 
extensions of call signaling messages such as ISUP, 
PRI, H.323, etc. The premise of extended call control 
messaging is to insert H.248 capabilities to the call con- 
trol protocol messages. For example, an ISUP facility 
message is used to request and return control of a single 
media gateway port between media gateway controllers 



involved in a call. This provides limited interaction man- 
agement and message load reduction. It is to be noted 
that the messaging illustrated in FIGURE 5 occurs after 
the messaging that has occurred in FIGURE 3 which 

5 established a call. MGC 2 sends a facility message to 
MGC 1 containing a request pound (#) parameter. MGC 
1 , in turn, sends a request pound (#) message to MG 1 , 
using H.248 for example. When a pound (#) key is de- 
tected by MG 1 , it reports the event to MGC 1 in an event 

10 detected message. MGC 1 then sends a facility mes- 
sage containing a pound (#) detected parameter to 
MGC 2. MGC 2 now knows that a pound (#) key has 
been depressed on the far end and may use that infor- 
mation accordingly. In this example, the detection of the 

'5 pound (#) key requests MGC 2 to initiate re-origination 
services. Once again, control reach through capability 
has been provided to MGC 2 for a gateway not directly 
under its control. 

[0042] While the messaging illustrated herein is 
20 standard and well known in the telecommunications in- 
dustry, certain modifications to messages have been 
made in order to implement the various embodiments 
of the invention. It is important to note that not all of the 
fields or parameters of a given message are required 
2s for a given task. It is not uncommon for a message to 
utilize only a portion of its available fields or parameters 
to achieve a task. Message modifications are routine 
and generally comprise alterations, additions, or modi- 
fications to the parameters of a message. Typical inci- 
se dences of message modification include adding vendor 
extensions or modifications made by the standards 
process. In the ISUP based scenario of FIGURE 4, the 
ISUP facility message would be extended to include the 
media gateway addressing data needed to support di- 
ss rect control of a media gateway from an alternate media 
gateway controller. Otherfacility message extension da- 
ta includes IP address, name, port identifier, and a call 
specific password. Extensions required forthe embod- 
iment of FIGURE 5 include encapsulation of H.248 mes- 
40 sages into an ISUP message. FIGURE 5 presumed the 
extension of a facility message. One skilled in the art 
could readily apply this to other ISUP messages. 
[0043] FIGURES 4 & 5 have described an H.248 
based and ISUP based messaging system to support 
45 control reach through capability to a media gateway. 
Other message based protocol implementations may be 
developed without departing from the spirit or scope of 
the present invention by those of ordinary skill in the art, 
For instance, Session Interface Protocol (SIP), H.323, 
so Primary Rate Interface (PRI), or Basic Rate Interface 
(BRI), among others, may also serve as the messaging 
basis for control reach through capability. The basic 
premise is to add H.248 capabilities to the messages of 
a given protocol just as described above for ISUP. 
55 [0044] FIGURE 6 is an exemplary network diagram 
illustrating a scenario wherein a media gateway control- 
ler (MGC) redirects the audio stream from a remote me- 
dia gateway (MG). Presume a call originating in the 
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PSTN (not shown) and routed via MG 640D. Processing 
at MGC 61 OB presents the call to MG 61 OA. MGC 61 OA 
determines the call requires user interaction at a service 
node (not shown) which is accessible via MG 640C. This 
user interaction could be prompting a user fortheir credit 
card number for example. MGC 61 OA accepts the orig- 
inal call and establishes a connection to MG 640C. 
[0045] After user interaction is completed, MGC 61 OA 
determines the actual user call destination is best 
reached via MG 640B. MGC 61 OA directs MG 640C to 
disconnect from the audio path via standard H.248 mes- 
sages. To direct the connection path to MG 640B, MGC 
610A sends an H.248 message to MG 640D using one 
of the methods described in FIGURES 4 and 5. MGC 
610A employs the techniques described in FIGURE 4 
or 5 to request notification of a caller depressing the 
pound (#) key. Upon receipt of notification that the pound 
(#) key has been depressed, MG 61 OA requires new us- 
er input, in this example new dialed digits. MGC 610A 
directs MG 640C to disconnect from the audio path via 
standard H.248 messages. MG 610A uses the tech- 
nique described above to request MG 640D apply a 
short tone and collect the new called party number. Up- 
on receipt of the new number, MG 61 OA determines the 
new user call destination is best reached via MG 640D. 
To direct the connection path to MG 640B, MGC 61 OA 
sends an H.248 message to MG 640D using one of the 
methods described in FIGURES 4 and 5. 
[0046] It is noted that the service node described 
above as accessible via MG 640C may, in fact, be in- 
corporated in said media gateway. In this case, the de- 
vice, while not technically a gateway, serves as a media 
path endpoint with many of the attributes of a gateway. 
[0047] It is to be understood that the present invention 
illustrated herein is readily implementable by those of 
ordinary skill in the art as a computer program product 
having a medium with a computer program embodied 
thereon. The computer program product is capable of 
being loaded and executed on the appropriate computer 
processing device(s) in order to carry out the method or 
process steps described. Appropriate computer pro- 
gram code in combination with hardware implements 
many of the elements of the present invention. This 
computer code is often stored on storage media. This 
media can be a diskette, hard disk, CD-ROM, optical 
storage media, or tape. The media can also be a mem- 
ory storage device or collection of memory storage de- 
vices such as read-only memory (ROM) or random ac- 
cess memory (RAM). Additionally, the computer pro- 
gram code can be transferred to the appropriate hard- 
ware over some type of data network. 
[0048] An embodiment of the present invention has 
been described, in part, with reference to flowchart illus- 
trations or message diagrams. It will be understood that 
each block of a flowchart illustration or message dia- 
gram, and combinations of blocks in flowchart illustra- 
tions or message diagrams, can be implemented by 
computer program instructions. 



09 368A2 12 

[0049] These computer program instructions may be 
loaded onto a general purpose computer, special pur- 
pose computer, or other programmable data processing 
apparatus to produce a machine, such that the instruc- 

s tions which execute on the computer or other program- 
mable data processing apparatus create means for im- 
plementing the functions specified in the flowchart block 
or blocks or message diagram(s). 
[0050] These computer program instructions may al- 

10 so be stored in a computer-readable memory that can 
direct a computer or other programmable data process- 
ing apparatus to function in a particular manner, such 
that the instructions stored in the computer-readable 
memory produce an article of manufacture including in- 

'5 struction means which implement the function specified 
in the flowchart block or blocks or message diagram(s). 
The computer program instructions may also be loaded 
onto a computer or other programmable data process- 
ing apparatus to cause a series of operational steps to 

20 be performed on the computer or other programmable 
apparatus to produce a computer implemented process 
such that the instructions which execute on the compu- 
ter or other programmable apparatus provide steps for 
implementing the functions specified in the flowchart 

25 block(s) or message diagram(s). 

[0051] Accordingly, block(s) of flowchart illustrations 
or message diagram(s) support combinations of means 
for performing the specified functions, combinations of 
steps for performing the specified functions and pro- 

30 gram instruction means for performing the specified 
functions. It will also be understood that each block of 
flowchart illustrations or message diagram, and combi- 
nations of blocks in flowchart illustrations, or message 
diagrams can be implemented by special purpose hard- 

35 ware-based computer systems that perform the speci- 
fied functions or steps, or combinations of special pur- 
pose hardware and computer instructions. 
[0052] In the following claims, any means-plus-func- 
tion clauses are intended to cover the structures de- 

"0 scribed herein as performing the recited function and not 
only structural equivalents but also equivalent struc- 
tures. Therefore, it is to be understood that the foregoing 
is illustrative of the present invention and is not to be 
construed as limited to the specific embodiments dis- 

45 closed, and that modifications to the disclosed embod- 
iments, as well as other embodiments, are intended to 
be included within the scope of the appended claims. 
The invention is defined by the following claims, with 
equivalents of the claims to be included therein. 

50 

Claims 

1. A method of providing control over a media gateway 
55 under the direct control of a first media gateway 
controller to a second media gateway controller in 
which control is provided via extensions of call con- 
trol messages, said method comprising: 
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sending a call control message from said first 
media gateway controller to said second media 
gateway controller, said call control message con- 
taining an extension for establishing a control link 
between said second media gateway controller and 
said media gateway. 

2. The method of claim 1 further comprising: 

receiving, in said first media gateway control- 
ler, a call control message from said second media 
gateway controller requesting said first media gate- 
way controller send a call control message to said 
second media gateway controller, said call control 
message containing an extension for establishing a 
control link between said second media gateway 
controller and said media gateway. 

3. A method of providing control over a media gateway 
under the direct control of a first media gateway 
controller to a second media gateway controller in 
which control is provided via extensions of call con- 
trol messages, said method comprising: 

in said second media gateway controller, re- 
ceiving a call control message from said first media 
gateway controller, said call control message con- 
taining an extension for establishing a control link 
between said second media gateway controller and 
said media gateway. 

4. The method of either claim 1 or claim 3 wherein said 
control link between said media gateway and said 
second media gateway controller is used to carry 
H.248 messages. 

5. The method of claim 3 further comprising: 

in said second media gateway, sending a call 
control message requesting a call control message 
from said first media gateway controller to said sec- 
ond media gateway controller, said call control mes- 
sage containing an extension for establishing a con- 
trol link between said second media gateway con- 
troller and said media gateway. 

6. A method of providing control over a media gateway 
under the direct control of a first media gateway 
controller to a second media gateway controller in 
which control is provided via extensions of call con- 
trol messages, said method comprising: 

sending from said second media gateway 
controller a call control message to said first media 
gateway controller in which the call control mes- 
sage contains an extension that indicates a specific 
action said second media gateway controller re- 
quests said media gateway to perform. 

7. The method of claim 6 further comprising: 

receiving notification of performance of the 
specific action said second media gateway control- 
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ler requested via a call control message into said 
second media gateway controller in which the call 
control message contains an extension. 

s 8. A method of providing control over a media gateway 
under the direct control of a first media gateway 
controller to a second media gateway controller in 
which control is provided via extensions of call con- 
trol messages, said method comprising: 
10 receiving from said second media gateway 

controller a call control message into said first me- 
dia gateway controller in which the call control mes- 
sage contains an extension that indicates a specific 
action said second media gateway controller re- 
's quests said media gateway to perform. 

9. The method of either claim 6 or claim 8 wherein the 
extensions of the said call control messages con- 
tain H.248 message elements. 

20 

10. The method of either claim 6 or claim 8 wherein the 
specific action said second media gateway control- 
ler requests is a notification of an occurrence of a 
specified event. 

25 

1 1 . The method of claim 8 further comprising: 

receiving, from said media gateway, notification 
of performance of the specific action said sec- 
30 ond media gateway controller requested into 

said first media gateway controller; and 
processing said notification in said first media 
gateway controller. 

35 12. The method of claim 11 wherein said processing re- 
sults in relaying notification of performance of the 
specific action to said second media gateway con- 
troller via a call control message containing an ex- 
tension. 

40 

13. The method of claim 12 wherein said processing in- 
cludes determining the form of the call control mes- 
sage to relay. 

& 14. The method of claim 11 wherein said processing in- 
cludes deciding not to relay notification of perform- 
ance of the specific action. 

15. The method of claim 11 wherein said processing Ip- 
so eludes the ability to affect call processing. 

16. A method of providing control over a media gateway 
under the direct control of a first media gateway 
controller to a second media gateway controller in 

55 which control is provided via establishing a control 
protocol link between said second media gateway 
controller and said media gateway, said method 
comprising: 



8 



15 



EP1 109 368 A2 



16 



receiving a request from said second media 
gateway controller for a control link and supporting 
requests on said control link. 

17. A computer program product for providing control 
over a media gateway under the direct control of a 
first media gateway controller to a second media 
gateway controller in which control is provided via 
extensions of call control messages, the computer 
program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising: 

computer program code for sending a call 
control message from said first media gateway con- 
trollerto said second media gateway controller, said 
call control message containing an extension for es- 
tablishing a control link between said second media 
gateway controller and said media gateway. 

18. The computer program product of claim 17 further 
comprising: 

computer program code for receiving, in said 
first media gateway controller, a call control mes- 
sage from said second media gateway controller re- 
questing said first media gateway controller send a 
call control message to said second media gateway 
controller, said call control message containing an 
extension for establishing a control link between 
said second media gateway controller and said me- 
dia gateway. 

19. A computer program product for providing control 
over a media gateway under the direct control of a 
first media gateway controller to a second media 
gateway controller in which control is provided via 
extensions of call control messages, the computer 
program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising: 

computer program code for receiving, in said 
second media gateway controller, a call control 
message from said first media gateway controller, 
said call control message containing an extension 
for establishing a control link between said second 
media gateway controller and said media gateway. 

20. The computer program product of either claim 1 7 or 
claim 1 9 wherein said control link between said me- 
dia gateway and said second media gateway con- 
troller is used to carry H.248 messages. 

21. The computer program product of claim 19 further 
comprising: 

computer program code for sending, in said 
second media gateway, a call control message re- 
questing a call control message from said first me- 
dia gateway controller to said second media gate- 
way controller, said call control message containing 



an extension for establishing a control link between 
said second media gateway controller and said me- 
dia gateway. 

s 22. A computer program product for providing control 
over a media gateway under the direct control of a 
first media gateway controller to a second media 
gateway controller in which control is provided via 
extensions of call control messages, the computer 

'o program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising: 

computer program code for sending from said 
second media gateway controller a call control mes- 

'5 sage to said first media gateway controller in which 
the call control message contains an extension that 
indicates a specific action said second media gate- 
way controller requests said media gateway to per- 

20 

23. The computer program product of claim 22 further 
comprising: 

computer program code for receiving notifica- 
tion of performance of the specific action said sec- 
25 ond media gateway controller requested via a call 
control message into said second media gateway 
controller in which the call control message con- 
tains an extension. 

30 24. A computer program product for providing control 
over a media gateway under the direct control of a 
first media gateway controller to a second media 
gateway controller in which control is provided via 
extensions of call control messages, the computer 

3s program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising: 

computer program code for receiving from 
said second media gateway controller a call control 

40 message into said first media gateway controller in 
which the call control message contains an exten- 
sion that indicates a specific action said second me- 
dia gateway controller requests said media gate- 
way to perform. 

45 

25. The computer program product of either claim 22 or 
claim 24 wherein the extensions of the said call con- 
trol messages contain H.248 message elements. 

so 26. The computer program product of either claim 22 or 
claim 24 wherein the specific action said second 
media gateway controller requests is a notification 
of an occurrence of a specified event. 

55 27. The computer program product of claim 24 further 
comprising: 

computer program code for receiving, from said 
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media gateway, notification of performance of 
the specific action said second media gateway 
controller requested into said first media gate- 
way controller; and 

computerprogramcodeforprocessingsaid no- 5 
tification in said first media gateway controller. 

28. The computer program product of claim 27 wherein 
said processing results in relaying notification of 
performance of the specific action to said second 10 
media gateway controller via a call control message 
containing an extension. 

29. The computer program product of claim 28 wherein 
said processing includes determining the form of '5 
the call control message to relay. 

30. The computer program product of claim 27 wherein 
said processing includes deciding not to relay noti- 
fication of performance of the specific action. 20 

31 . The computer program product of claim 27 wherein 
said processing includes the ability to affect call 
processing. 

25 

32. A computer program product for providing control 
over a media gateway under the direct control of a 
first media gateway controller to a second media 
gateway controller in which control is provided via 
extensions of call control messages, the computer 30 
program product having a medium with a computer 
program embodied thereon, the computer program 
product comprising: 

computer program code for receiving a re- 
quest from said second media gateway controller 3s 
for a control link and supporting requests on said 
control link. 

33. A first media gateway controller for providing control 
over a media gateway under the direct control of a *o 
second media gateway controller in which control 

is provided via extensions of call control messages, 
said first media gateway controller comprising: 

means for sending a call control message to 
said second media gateway controller, said call « 
control message containing an extension for estab- 
lishing a control link between said second media 
gateway controller and said media gateway. 

34. The media gateway controller of claim 33 further so 
comprising: 

means for receiving a call control message 
from said second media gateway controller re- 
questing said first media gateway controller send a 
call control message to said second media gateway 55 
controller, said call control message containing an 
extension for establishing a control link between 
said second media gateway controller and said me- 



dia gateway. 

35. Afirstmedia gateway controllerforprovidingcontrol 
over a media gateway under the direct control of a 
second media gateway controller in which control 
is provided via extensions of call control messages, 
said first media gateway controller comprising: 

means for receiving from said second media 
gateway controller a call control message in which 
the call control message contains an extension that 
indicates a specific action said second media gate- 
way controller requests said media gateway to per- 
form. 

36. The media gateway controller of claim 35 further 
comprising: 

means for receiving, from said media gateway, 
notification of performance of the specific ac- 
tion said second media gateway controller re- 
quested; and 

means for processing said notification in said 
first media gateway controller. 

37. The media gateway controller of claim 36 wherein 
said processing results in relaying notification of 
performance of the specific action to said second 
media gateway controllervia a call control message 
containing an extension. 

38. The media gateway controller of claim 37 wherein 
said processing includes determining the form of 
the call control message to relay. 

39. The media gateway controller of claim 36 wherein 
said processing includes deciding not to relay noti- 
fication of performance of the specific action. 

40. The media gateway controller of claim 36 wherein 
said processing includes the ability to affect call 
processing. 
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